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(5^ Abstract: When a starting cuirent nans through an auxiliaiy winding (S). a main PTC (12) and an auxiliary PTC (14) undeiso 
self-healing for an increased electric resistance. When the auxiliary PTC (14) is heated to 14(fC, a snap-action bimetal (18) is turned 
/i^f T'^f ''v,'™"' '° ^^^^ ^ completes the starting of a single-phase induction motor (70). With the bimetal 

(18) oflF. a feeble cunent runs through the auxiliaiy PTC (14) side only to keep the bimetal (18) off by heat generated by the cuirent. 
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30 C 1 4tc:/N':^jE^ijpAi^JtLT(.i'5, 1il;bPTCi4ti, X:^iyy7^v3> 
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10 j^fi, m4mmwL3 3^mm^n. m4mmm3 3(Dmmt. ^^i^^25c 
3EPTC 1 2-^>^^'t^n^-^^3 4'Q^m7^^w,^^mm.3 4im.Ki{^v^^n 

TVi>5„ ^m5^M1S3 4«. lllgli^^S2 6 <hl^-(Og|5;|yfT'*'5o 

Z.Z.X. X:^-/>^7iJ7'>3>n-r^:$';H 8SLt)Ctig(jPTC 1 4fi. ^-v- 
15 >^4 OcD[*l#J{c:^tj-e>n^cRI^4 2{CcfcDJ^^$n^^iB^4 4F*s|{CiR§$ 
nxii^o ^iB^4 4t^M^*i3t^?^j;oT(.i^, %2WmL3Q\%^-=yyir 
4 0#JMtC^^te>n^ca?L4 2 aSr^LT, m3^M1S3 2«S?L4 2 b ^^0^ 
VX.^4i^mU3 3(i®?L4 2 c ^:n^LT^i3^4 4l^{C5lt)lHl$tlTVi'5o 

7 in (A) (i, 1 0 K u i^- 5 0 ^m.^mfrc^m 

20 <&^-r¥®iaTabD. 117111 (B) itmmmx$>Ki. f^im (o 

^ 1 ^MJ^SIt^^ffij^g 1 0 iZ:irD^>X 7.:^- y Zfy ^ 3 > ;^ ^ Jl. 1 8t 
liliPTC 1 4<h«, -5^— v>:i^4 0F^(D|gifl^4 4{CiiX^$nTVi^fefe, 

mii^ft^y^xh . mmM4 4\zssLm-^nx\^^^rz^7.'^ y-fT 'i; B >aw>> 
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5 w, ^ m^mm\^x^\zm-m\zmM-t ^ o 

^813 (A) 7.'ry':^T^i^B>n^ ^(D^mmxhKi. us 

m (B) , (C) 1^513 (C) tc:^-r®i!j^g$ri!£;^bT^-rKlT® 

1S1 8 hCD'mi^^M.P 1 «J:/t-fpt^;H 8 c 2 P 2 <h©rBl(C:rr^£ 

15 b^#^-r^j;5{cmo{>ftte>nT^i'&. sp-^, m8igi (b) iz^r^^iz-^ 

20 JE:^^*if oic;'<i:o7tt>cM'r pJlijig^i^ l 8 a tmmmjk 3 6a <J:/&^'i^^Ui^frt'&Bf 
rBWm< , igW;(c<fc i9 pj»j^^ 1 8 a <hH^^.-^3 6 a t7&>*^g,'^.PIiflt*eS8{cfj: 

^8 EI (C) (C^-rJ;"5(CnJi<j^,'^1Sl 8 b03^;^P 3 <hmi3^J#.^ 
2 5 BffliJ^ Dizm^miz. W^^-18(i bIKj^.-^ 1 8 a ^ @ 3 6 a 

^-rcfc-sfcpjift^^-itisi 8 b^it^-r-s. ip-^, ^80 (B) {c^-r*^M>^>^ 6 

iz^^t. W^^-i 8 d(D^^m:^\^^^K^l.. m8m (O {c^-rj;5(cx:^ 

30 y :/ri7z^3 >/\W 8 ^^»Smm}^ l 8 a SrS^^,-^ 3 6 a 0 



wo 2004/051836 
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5 9111 (A) it. msm (A) ^(DmimmU2 6(DiS;*ciaT$>0> ^913 (B) 

itmsm (A) (Dh^mmx$>^. m9m (o itmsm (a) (Di^mmx 
$>K). m9m (D) it. msm (o ^o)v^Dxm/vfz^p t c t(Dmi^^(D 
iBi;i^mmmx^^o ±mvrc^oizf^5mi(^m3 4it. mimm^2 6 

0 ^n^ic^s2 6«, mxitm'^^^\^>itmm^^mm^ib'^^vrcxir> 
u:^m^(Dmmmtmrm^6^^o f^imm^2 eit. m9ig (a) tc^-r 

ck^{;:^^>i^t*^(ctif(3ffitf e,n>b^jgggU2 6 Ai, ^9g| (B) tc^-r<:k^ 

izmm^2 6A(Dmf:^i^izMLxm^:^\^iz^n'eriv^mzmfi^nrc— 

*fOA:^gU26B, 2 6 B<h^^e);^cC'5, A;^g|526B, 26B(i, ^PTCl 

2^^^t!x^nr^tmzmn.mm^m^o msm (o iz^rj^oiz. m 
^-gi5 2 6 B, 2 6 B«> M:^^m&-r^—M<Dmm<D^(D^^iz^n'enmm 

(Dm □ SriStt^ d <i:T, -M(Dm^^ 2 6c. 26c, t^¥ff 26c, 

2 6c ^m^'t^mi^^^2 6 d i/6^e)fj:'5MPWt^(6j-r-5-^«f®:3^^j|^g|5 

^m^L. m-M(Dzi^^^^^n'enMUzmfmmv^mzmixrji^o 
m=f^U2 6 c (D^t^TEmizit. mft^miL2 e d^^^^i^Mfc^^c^ct^tcftfrf^iai 
^-Br^diT, ^PCT I 2\z'^m-r^mmM^2 6 f^m^-^nxi^^^, m 

9m (B) (C^T cJ; -5 fC^fTgBfi[ 2 6 c , 2 6 c dr-i^y^ 4 0 ii<Dm 

mm^2 6A<D;'<^^m2 e Bm(DmK>mfmzit. s?l2 6 hifjm^^nx 

mt>. mimmm2 6it. mK2 6h<D^mM (t^-XgU) 2 6 

itiSr-en-e'no. 5ididj!^t{clt*-5o ^i<}#igis<D«j5g7&^*— jtNFr^ m^it 

3 0#) ^^^±0iEn^t#^c®?L2 6 h(D^Ji(Dt:rL-XgP2 6 j TJ^^T-SJ; 
'5tc;^j:-^TVi^, cnfCck«9, CT l 2;0^'^{bL, f^^^LT 

^mmms^mmmm^^<Diikm^m±-r^o mz. t;foffitfgB}ca?L2 6h 



wo 2004/051836 ^PCT/JP2003/015191 
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MtC, ^9 EI (D) Id^-Tct^tC, ¥Mf42 6 c ©^PCT 1 2 ta^^ 
5 'ti:^rzibm:^izmfiE>rirc^mM^2 6 f \ZU. mi2 6 g WfTa5-fi:2 6 c 

o:>mW3\^\zm=7\zWLnibtvj:^^^o cntccto, ^i^^giS2 e f ©^pct 

1 2t<Dmm!!^^>hffi^j^m-^n^Z.t-l^2m\Zf^'0. A^^BI52 6B^<*:iL 
T4;^0f(^^l^:^a5 2 6 f tcT, 8 ;^?mT±P C T 1 2 (hMMT-S ;i«i:{c:7:j:^o 

10 51$^^, ^ift^si Q(D^'f-2 2 (Dmmz-Di^^x^ 1 ^mist.xs^i 90^ 
I 8m (B) mism (a) ©Bs-BssifEiiiT^o. misia (o 

\t. ^18m (A) (OC 3 -C 3t|fr®S (tr>(t'.D;&^?>^M#J^;^>^y 

15 r$>D. mi Sm (D) tf>l 1 6/&tJfA$nfc4^^(DV^«;/ h3S^2 2 
A(D#l-liEIT*-5. ^1 9BI (A) \t. mi 813 (A) \Z^-t1^^2 2 OT® 
la-rabO, mi 9gl (B) it. mi 913 (A) .(^B4-B4Bfr®ig-ea&0, m 
1 9EI (C) it. mi 9m (A) (^k^^EIT^-5o 

m^2 2 it. mi t5M^s2 6 Lmmzmxittm-^^^^^itrnmii^m^n^ 

20 fie)o^LfeX-T->lxXSii^(D^®j4t^:b*jm^ 66^-5, m 1 9 13 (A) iZ^f 
J:5{C)«^2 2«, 5^7'i^^2 2Ci:, V^>:; h^S^ 2 2 A<h, . ::ne>*3li|g 
•r^iliSg|52 2Bi:;0t-#:{cj^^$nT?:j:§o ^:/^^2 2C(i> ^Mtf>(J5 

W;6riB](^#J;^'\j^^-r'5— *f(D^sgB2 2 k, 2 2 kSri^fiiJ(c:f;foetr;i<iiT, 

mi 913 (B) iz7ik-r<i:'oiz2mmmizi.x^m^mT^^^o ^$^^^^^220 
25 (Df^^iz\itmji2 2\:fy^mmtnx^>^om^^2 2 Bit. m^^>^mzm^ 

mi 9® (c) iz^-r^oiz'j^y hi^f-2 2A\t. mm\d>(Dm:^[^<Dm 
:^^m^-r^—^<D^m2 2 d, 22 d^M^nzmomf. ^-^^^myf-xo 

30 u^^m\d>^n^2 2 e^fii^^o ^m\^>^n^2 2 e«, mi 913 (a) 
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2 2e<D^Mm (Ml 9m (c) ©Tfi'i) izit. mmif>t(Dmm^^mz-r 
5 y^^(Dmn^^2 2 j^^. mmizY^^(Dm2 2n(D^t^mzit. v^^©^ 



20 



ism (A) , ^18® (B) . mi 80 (C) iZyjkT ^ O iZt^l" 2 2^ 

^m'r^^'-i^>^4 0izit. mm\d>^m^2 2 Q ^mmLrcmm}d> 1 1 

10 mi sin. mi9ST«. ^flS^2 2<Dy^y h<a^2 2 AfCOl^iTlftB^LTt 

iiSS^2 4 CD V^-/ hj^^ 2 4 A. :t-AD~ )^ U l^- 5 0 CDV dr-/ 

hJsS^S 8 fe|WI^{c2:J^fiJ^ji{C7ioTVi-5,mi|IS£li1i(D^if;^gl 0 Ji. 

im (A) <£:MSLT±iz!iL;^cJ:5tC=i>7'k^y-thl 0 2<Dtf>3g^ 1 1 0{C 

15 moMiih>n^n^o mim (b) fc, t!>sffi^ 1 1 ocd^^ms^^-To tf> 

SS^llOtCfi, 3*(D^Mtf>l 1 2. 114, 1 1 67&^*t£ig$nT*50> 
tf>l 1 2(CV^^:; h«^5 8d^% ^J^fcr>l 1 41CV^^;; h)iSg^2 4A 

j^t, mm}d>i 1 eizv^y hs^^2 2A7f>mm^n^o 

m 1 ^MJ^^CO^IIjgS 1 0 S.tX^-A*D- H U U— 5 0 li, V^«> 
22A. 24A> 5 8 (D^me 2 2 e H)^. ^^mofB 1 mt 2 2 g t 

mwm2^j^2 2htiZ2^Am-^nxi^^^<Dl!. mi 80 (D) iZ^T^O 

"fo, jj^i)^^<r>\tm^\f:>^m^2 2 e(D9tmm(D'm\^w.2 2 g\z'^^ri^ n 

{|iJ©m2gPi3:2 2hfii2:;^>«e,7^j:l.io Z.<Dt^lsb. m2gB{52 2 hTfS, j!gg^;^>^*^ 



m}d>nxm\z>ii'mt.^ti^mKti^f^2 2m\z7vi'r,m^m.mtmxti. 

m<DV<ry hm^l 2 2 A{C^Mlf>2 1 2 ^^X-r^^.(Di^At!^^LTi,^ 

30 -g>, ^mtminmmm\z^^^j^yh^'^2 2A\zmm\:^>i i e^rj^At* 
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'5I^OifA;^^^LT(.i^o (F) iZ^T^^Mt^Wmv b^'f- 1 

2 2 Ait. MMtf>2 1 2<DmA^mti^r^mz. mm\d>^mm m^i 2 
ommzmnzLf^^m i22e(D±i$.^Bi^fj:\ff^>^^^7!)is^^^ z.(otzisb 

\^>^mmi 2 2etit^LT> m:^miz^^<DJs.-^(Dmim^L2 2 s^mL 

3 2gB{i2 2hlCji-r^i: (llI4'OP2) , 'm2^^2 2 hf)^fKi!)^K>i^isb^i!)t. 
m^l&WKDydry hiffi^l 2 2 A(DSMfcf><^itg|5 1 2 2 e titfe^UT, 

^Tc. mm^>l 1 Qh'J^y Vm^2 2 At(Df^\zm'^m$>-z>X%. 

m<Dmimi2 2stmi<Dm2miiL2 2hti)miLLTmm\d>i letm 
M-r^OT, mx, mm}d>i i &iiv^yht^^2 2A^i)^.^mm~r^:Lt 

0T«, ^^\^>^mw^2 2e^mmLrc^m\^>i i eo^ti^gRi i e 

tHIg|54 0al^{C&«t-SC:i{C7i§„ ^2 80 (D) . ^2 80 (E) \z^st 

m^^^tlXi.^^^^%2 l 2 a75^'^Mtf>«|fg|5l 2 2 ef^ 
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5 zit^ix^^, mz. mimmmmxits m2im (a) {z^-r7.oyh22 

mi«?^S(Dy^«;/ h5^^2AJi, ^19111 (B) \Z^-t^^izmM\d> 
0 ^jt^ 2 2 e <D^ti^m(Df^ 1 gBi^ 2 2 g COg<f) 1 2 2 2 h 

McT)^ 1 gp^a 2 2 g ll#Jm2g|5{i^2 2hc):a'&ili-^>6^{Ciii^bf>l 1 6 $r 

5 gp{42 2h-e, ^g^tf>i 1 6 t(D^mj:mm'^m^^-D^t7!jix^\ mmm 

HlOEl (A) {C^-r^eifc, ^ 1 ^igj^^<^^^^?ij-e«, 

^18 aSr«}#-r§pJffi;^,^feg|5l 8 e l§Pf 5^{Cggfrte.n;tm 
SBl 8 f ;6^e,nj;f9, ^ 1 ^M?I^Mi|pIti(c, ^m^l8d*^, nm^}^i(S.^l 

se(D^i^nM.-piiin^;f.^)\,^i 8 f (?5^2^^^p2^(Z)rB^{c:/^1£f 
§.i;'5iBg$nT^.i§. ^lOia (B) , ^100 (C) \Z7r^-t^o\Z7.^y 
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1 im (A) it. mimm2 6(Di^±m-v$>y)s f^iim (b) ie 



(A) (D h ^mm-v K} . mi im ic) itmi im (a) <Dj ^mmx$><o. 

1 im (D) it. ^1 IBI (C) 4'(DRDTffl^^^^PTC«i:05^gia5®t£ 

m 1 mmmm<D^^mizm^m i e m 9 i2i^#MLT±jiiiLfc 

2 6 f {C:g:?L2 6 g/&^'TOgB^4 2 6 c OM^^[^a^C¥^f tC^tt e>nTVifco d 

ntc^fUTv m 1 mmmm(D^^mxit. mum (d) (c:^T<k^{c, mm 

10 ^gl5 2 6 f {3^i9^^2 6m70^TOg|5{42 6 c cDSS^t^l^tcffifc^tt ^tlT 

^ 1 ^S£?^Ma)efi:^t?!lT«, ^PCTl 2^<^it-r'5>'^'^-g|5 2 6B®3EPC 
Tl 2 t^^$1±§;tae)^^twffifrf^nfcaM^gl5 2 6 f tC, W0X^2 6m 
^^^^^ttenx^i^o :in{CckO> aM:^g[52 6 f (D^PCT 1 2 i:0^M4^-r 

15 >h^^^m-^n^z.fv2mizu<o.t&mmmm^mib^^t7!)i-v^^.Miz. 

':fVv'^(Dm.mt)^1SM^m. i o \zB.f:> 0 , 3£P c t i 2 2 6 B ii^^m. 

^p CT 1 2 «@is5*VN'^^gii; 2 6 B-v^wt-^n^ Lmm\zmm. mm-fy^^\^ 

20 mmz^mt^ C tmj. < > ^M^^ 2 6 f P C T 1 2 ^op < d ^O^Yj: < 

tjiio. 3EPCT12 (Dmmizmm^^± ctai^^ 
[m 2 mmmm] 

m2mmMW^(Di^m^m.<D7.±v-:f7ifzyB>n^:^^)vi sovix^i 2 

25 ^i2igi (A) \t. m2mmmm<D^^mmm(D7.'ryz^7^>'3>JU 
;n so^siiiTabo, m 2ei (b) \t. mmmi!$>^o mi2m (o 

T^o, 20 (D) \t. mmo^mmmT^^^. mi 2m (e) m2'm 

30 2m (F) 



wo 2004/051836 
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mi 213 (C) , mi 20 (D) ^n^'ni;trH/fcDi^OJ!jPXl Sg^JfiL 

tzmm-^h^o mi 21a (E) ■ELwmi2m (f) \zw^t^o\z. x-ryfj 



1 0M^2 2CO^)t(COliTm2 



m 2 0 m (A) m 2 ^MJi^^jc^^^^iij^acDisg^ 2 2 (D^p^EiTflb 0 , 

2 Oia (B) m2 OS (A) C0B4-B4^&r®igTa5 0. ^2 OEl (C) 
m2 0lll (A) <Z)k^MBIT^'5. 



{^if SB 2 2 e 05feMiJ(Dm 1 2 2 g <ibll0jm 2 2 2 h i <D^m tf > 

2 e o$fe$sg{Hij(Dm 1 2 2 g (Dmm\d>m:^\^(D-m^i!)i. ^mm 2 2 2 

n:^<£:miia5^2 2 gT^ttlhfe, m2gBI42 2 h^^ClDntCctOjA^&t^cD^ 
B&<C<i::^5T-$^o ^^m2^fi:2 2hT. mm\^>l 1 6i:(D 



[m 2 mmmm<D^^m] 

ism (A) ^2mmmm(D^^miz^.^^mmm(D7.:^y':f7^zy 
3>JUy^^jui 8OT®ig-c*o, mi sia (b) \,tmmmx$>^. mi s 
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130 (A) iz^T.k-^iz. ;^:^^yy7^x3 >/t-r^^;H 8fi^^t»t 
RUMism (D) (c^-Tcfc^tc, X:^u/:/T^->3 >/N'-r;?^^;n 8fi. y 

\zm.K^^^if'^\:,f^\,^. 

o 

140 (B) «n-rp^^;n 8(D^7t>^ii(DiJiajiij-xf^^, 

PTC;i>^'gfiS$n, SfiSsgffiiJiCBjliiM.'^i 8 a;!>^*iafrt6nT;:C'5, ^LT. A* 

S\zn\^X-^m^.^l 8 a^®^^..^3 6 a^JtC^^T'Sa^^-^ 

f)^:ty'r^miz. m^2 s A^^(^(Dmtiitmm<DnmizRitmvx'mT-r^o 
A-f p^iS'jn 8«. ^140 (A) iz^r^oiz-^mmj^i 8 a^>^mx: 
hmmij^^ii. mi 4m (b) iz^-t<koiz-^W]mMi s a7!)mnrcmt 
mt)^^M.m\z^t.^<Dx. '^wii^j^i 8 a^@5^^^3 6 a^^tbmw-<wmx 
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^2 im (B) ii, ^2 iia (A) <DB4-B4WTmmT-$><o. m2 im (o 

it, 112 1 EI (A) (Z)k^^ElTfeS, 

2 2 e CD^M'J(7)^ 1 2 2 g <hMJm 2 g|5{i 2 2 h i: 05^^^ If >fai 

:^(Sio;i:$;&s^u;&io;/s:o ^tnzMiyxmsmmmm-cit, mm\f>u^w^2 

2 e <Z)^#J<Dm 2 2 2 h©m^ifcf>fft;^|^0:g$;{>t, ^mmmimt2 2 
S<i:^'h-^<f^^^v\zm^'^nx\^^^o ^(Dtzib. ^i^ll2ia5<42 2 hT3S 

m3^mmmx\t, mm\^>uw'^2 2e(D%m<Df^2miiL2 2h<D 

nxm\z. %^m(Dm i gui^r 2 2 g ^jf isui^g^i^hf > 1 1 e ^^^T^^n^aijom 
20 2miL2 2Yi\zmvrcmz^. ^2mtL2 2hm^mWi'izmx'^'^^^tf)^x 

25 msia (B) \t7.'i -j^i s<D^ymii^(Dmmmx^^o 

1 8 a^m^lfi^nxU^o y^l 8\ZM\^X, pJife^.-^ 1 8 a ^H^g^;^ 

3 6 amizfimT^mti=&^^^mMm^2 s B7&«;^-r y^i a (Dm.jLizmif 
^n.mi^Mm^ 2 sB^zmi^iyxmmprctimn^nxi^^^oi^^o^m^^it. 

30 m 1 9ss:#figLT±^bfe^ 1 mmmmtmmx$>^rzibmm^mm 
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5 B 1 5 m (A) (Ci^-Tcfc 5 tc^^MS*ilT«, 7.-f ly 5^ 1 8 X>Vt^-1SCD#14 
;fj{cSbT^MmS2 3B(Z)il;^tCcJ:0®^l$n;*->-r§.-;b^,mi 5|gl(B) 

ib(Dmtnt^m(DJ^m\zRttmi^xi&-rr^. 7.-(y^i s\-xm^^>^mx 
15 [^5 mmmm] 

20 isizMvx. m,^^>mizii[$^t^mti^^^^mm.m^2 3Bi!)^U'-\^>^ 

^y^l 9(Dm±izm-f^tl. m!^m.miS2 3Bf::|§|^bTliS?JPTC 1 ei^)^ 

mtmmx$>^rzi^mm^'^mT^o 
m 5 ^jij^ii<7)^ij!j^aT«, u - Hx-r 5^ 1 9 j^t, mi* p t c 1 e e> 

2 3B(Dm:f3iZ^Ki:t>lys m^m.m&s±iZU ^ ii . y^l 97!)\ 

m^mm^2 3B(Dmmiz^v):^y-r^, :i(D^yr^mz. mum^ 2 3b 
30 !^^m^<mmx^^o 'iit-DX. T-^^mm-&r> mM,<Dmn^y^X(D 
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1 7igi«, ^mMmm<Dimimm. I omm^^i^n^m^^^x^xi^^^ 

s^c, ^17111 (B) \z^-r^o\z^mmm.i o\zum\z^W]mn>'T> 
ti-c 2;6m^$nfe«^. ^17111 (c) \z^t^o\zi^m^mio{zm.mz 

6 mmmm] 

11 



30 



3EPTC 1 2{Cl!ili#||S<Z)Ei/j«f)it;0mn^i:. ^PTC12, ffiffijPT 

C 1 4«gS^^LTamJ&iT:{iS;i>^Mi^ic:li;*:f -5. ^bT, ±P 

TCI 2, ^iS&PTC 1 4fil 4 Ot:(DMm(c:BL, dOPtOD^PTC 1 2(D 

;n 8 icoStti-&«^jiMii>f ^oMiiPTc 1 4;j>u 4 ox:(Dm.mizm-r^t. 

3EPTC 1 2RtK;:^P-7';j7v3>A*<^i5';H 8 Oit^iJ[pI!^{C««M;&^'oSEn 
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TCI 4izmn^mmit. mmpTc i 4^c;^d— y^>^3 >/tYp(^;n s 
MPTc 1 4iz^^mmmti\rittM0iE^i^'*j-~^x^<Dmmmti^K)h 

mx$>^o 

m2 3D (B) ^%m(Dm6mm^m\zm^w-mmmmW}m(Dmmmm 
(Dm^^Lrc^t^(D¥^mx$>o. mzsm (a) ^23111 (b) <da- 
A&im^^L. m2 3m (o m2 3m (b) ®c-c^®$^LTVi-s. 
112 4s (A) ^2 30 (B) (De^mmmmmxhKi. m2 4m (b) 

^2 30 (B) c7)d^|g#J(Z)MMT^-5, ^24Ei (B) iZ7F^TJ:oiZ 
lOit. ^-i^>if 4 0 tm4 6 t^mX. MiZ^t-Z'in-liiJly 
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